The two-state process of the heat shock protein 90 thermal denaturation: effect of calcium and magnesium.
Scanning microcalorimetry, native PAG electrophoresis, and circular dichroism were used to characterize thermal denaturation and oligomerization of heat shock protein 90 (hsp90) and the calcium and magnesium effect on these processes. The calorimetric curve of the hsp90 dimer consists of two transitions centered at 53.8 and 63.1 degrees C. Using specific ligand geldanamycin, we have found that N-terminal domains in the hsp90 dimer are melted independently in the lower-temperature peak, while the higher-temperature one comprises unfolding of two non-interacting parts of the middle domains and dimerization region. Unfolding of the N-terminal domain gives start to oligomerization of dimers; oligomers consist of dimers not dissociating upon denaturation. Calcium and magnesium strongly decrease the hsp90 thermostability and thereby cause oligomerization at lower temperature. We suggest that calcium affects the hsp90 oligomerization, known to be important for its chaperone activity, by shifting the unfolding temperature of the hsp90 N-terminal domain close to the heat shock temperature range.